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(54) FORMATION OF COATING FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a hard carbon film high in reliability 



on the surface of a magnetic recording medium having an electrically 
conductive metallic magnetic layer by subjecting the surface of a magnetic 
material to plasma activating treatment. 

SOLUTION: Plasma is composed of gaseous hydrogen, gaseous argon or a 
gaseous mixture of hydrogen and argon, the magnetic material is a metallic 
magnetic material, moreover, the magnetic material is composed of a 
Co-Cr-Ni alloy, and, furthermore, plasma of methane or alcohol as a gaseous 
starting material is generated to form a carbon fihn. Preferably, the thickness 
of the carbon fihn is 50 to 2000 &angst;, moreover, the carbon film is 
specified by using a Raman spectrum, and, furthermore, the carbon film is 
composed of diamondlike carbon. A plasma generating device is composed of 
a center conductor 3 1, an outer conductor 29, a cylindrical insulator 33 or the 
like, a rare gas and the gaseous mixture pass through a clearance 32, and, at 
the clearance 32, it is made to be plasma. Then, beam-shaped plasma is jetted 
to the outside of the device, and a fihn is formed by the activated gaseous 
starting material. 
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[0087] :^m^mxn^'C^mm 1 liXr > 

fc4>'i:4»<*3 1 (Dmm^cmap^m^^mi. ^mi>^^ 

[0088] 4^vlL^^i^^:3 1 H V|5j|41f^2 1 iCii^ 

itbx?cim^, 1 2 m4m.) jtoxtS^^^jo^ep^d^ 

^^mt. ;^'XiSAai 0 Jcom^n. r^oi^JW 
atf*22. 2 7(Z)fe^4:3i7'C?&4^iLt^ r7a>gJ«isS 
«c2 2, 2 7^*?^^f^^'C'(Oft^€f^il:'r ^f3:|iJ<£>^ 
E«^2 3. 2 8li*iS«!>ol'^r&.m2 5. 2 64^Jc*;il 
^5n6ogf*23. 2Bmi^r>Lit^J^2b. 26ti 
X^^UXr-fESI^n, nii]a»i^2 9i^^tcif}<i!^ficc 

[0 08 9] ^tfX^^t^tt^iiXicm^f^ifXO} 
a^t*. ^:^';^^^8 0%W±'C'^^Ci;:)^t?^Lc^o C 

y'y x^ ft 0 . c<DyyX-^\tU tc^tfx<j>x 

[0090] « A^n/c«^x^±f*if ^5tf*;0issc 

•CV^^o Rlil1*:«©f*3 3 i5t<IMi* 2 9 <i;<^Eg 

50 r. \^mim^\t3 3tmim{^2 9t<om^^c{t:h'x 
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[0 09 1] **te«tciic^rii. mtm (iS^^s 

is . ip^C^i^ 3 1 (Dm.mt 5mm. Rijt^;»^f* 3 3 

3 0mmr'^)'5. ?^t6^yX^{t%:^^tbX^') 
'5A9 0%<D;(/;^^fflt-/cii'^. (tS2 0mm^c:)7 7 

[0 09 3] 04tc>^-rfffB£tc:teC^'C(*. iSS^i^SlSW 

5f43<z)<i7:>^2 0mint:'^)^OT. igjs^^^-rjr^icm 1 
cc.^T^'T'X-p^i^a (@5r'(i5 2r'^$n'5) ^ 

4 i-C'n^$n^gp»tcffia^n. ^mi2iy>h \ a. 5 

6MHz<OiSi^ifi7>^^S'?5 00W^|§$n^o :/*^X^ 

[0 094] mm^f^^ur^cihr, 
is^Kmti 5 0 0W ( 

H:^ 1 0 0 T 0 I' r 

: ^?>= 1 0 0 s c cm : lOs 
ccm < iS^/cO) 

[0 09 5] f y-ctiS^tl^^^A'Ti^ffim^o-te^ 

[0096] 4 04 2 f ^^n'Cl^^M'^' 

jSS ^JH 3 n ^ J: ^ cc L T 4> J: C ^ 
[0 09 7 ] (a5tc>^$ti^J:^^f:^7X^^iga<^ 

2fm^'r^ciA^r'*^» 

[0 09 8] CCD^^^ri^S^if '£t4SS<^)?!;ie(*. m 
jiv<^2^<?>I!ii*ttL./cj@i&iii^T:'tfi;ft)n. i(;i32 0 

i/l£^o iSflS3&^K7L./<:iS?>^StSr«43ti. 
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16 

[0099] *^W^:*te'r^tC$>/cD. 

[0100] ^w&n^i^^^x{'mbtcm%im^w^ 

^^?:^»<5;T-2>»ie<^5l6;f5)^2 0 A)^)±(DhQ>V 

[0 1 0 1 ] ^ A:. ^m>n^timmcimri^^n 

[0102] C*te«2 ) i ic^u 

aSft <*.C*^gj3 1 ) ^^^iU. *eco*^a!5>3 0tc 
[ 0 1 0 3 ] cc^j: ^ tm^^^m b/c^^. Rsra 3 2 

?j6n>£>#;^'X(*. *.c^29f*3 1 <i:?Hi)*St*2 9i<Z)ffil'C 
^lk5nfe#^;^tc:j:'p'CIsiiai^:tcs^ii^n. *:^'x 

[0104] m^fiMmwwv^xxtmt^fihQy 

^xwx^ axif^v'v x^ ft ^ n/c#:^'xic J: -7 r 
[0105] C*teW3 ) 1^4(04 1 r-if^ 

^ti-^a^tcias^n^T^^^x^^fei^s^i/- hi:*: 

[0106] SSfrC^^gSti. TO¥^SM(DS8i^W 
(y. C<D¥^i¥«^Sf'4l5)t3nA::/7X^^S«;(^7■ 
^X-eiorSS^fSCtC^lttib, C<7)^'-hi*<:D:^5'X 

[0 107] oetctet^r. ^^f^R^gas^i*. 

50 ffi6 K }feiSf*«63, 34IIM<^:6 2JcO<8«5n^o 
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6 1 \ic-7w^ntcm^'j'-y>i (d^n-T) ^ftox 

xmmm (i3,56Wz) 64 (Iil4<^4 2tcm) J:*;x 

fe^n^o r:?o>m©f*6 1 Si^^nf^^X-c^tt 

;^>^^r--6 I6i5lffi6 I 7 li;<r> uxrf^Si^n, 

*f5i(Z)^^ ) 4*2 5 mm. ^mi^^^ict 1 . 0 mmf^) 
l>. ^A-^SfSRat^Smm. (06 tT't^^ 

ifeio:)^^) t*3 Ommtr'^-So U^X. SlB55Qimx2 
5 m m<Dt^-- h 3^7 7 X7^i^/?S3 tt C i i 
1 0 1 0 e ] ±E^o>^^LC^0O2^^ 1 0 0 s c cm^ 
fitlSL. 1 0 OTo r rCDE;^tCfcc^TJil?SISl3,5(5Miz 
<r)Sia?S^;^ ^ 5 0 0 WJiO ^ i C . l^tt^SIiill^iS 

ia^i.^x^^tiimi>^^i^^ti. iy-^m {mit> 

^^^^9\mim^Z^h^tii'^X^'tc, ^ fee (Dim 

[0 109] Wimcj:^Xlim^tlfc:fyX^<D^!^'^ 
yyx^^^^mcmr>ii^ctic^^x. miELfc 

0. imo>i^^-ti^^^^^yiynxi.^^cti)mm$n 

[0110] mAic^r^mcnmirhm^\t. 
X i L t: ^ > ^ u > ^c>/lf4^^ ^fife-tit*: J:c 

[0111] (*jfSW4 ) intern. @4<?>4 1 Xm 
^tii>U^m^X^^^txmmtbicmxhh, 08 

y <}VMtmt{yX\t. m%l^v^mw<J>r--^^mv^ 

hCtif^X^^, 8 2t*. :^y-K@8i'C<5b*J. SSift 
^£S!8 7tC-7-;^^>y;K*;^ ^XB^^f^{^X\m^nx 
8 5 ti7 K^gi=£^8l?X'r^Rmm@gi'C'^ 
0. J^lii^nTC^^o C<Z)7y-K®Si8 5<i;^V-K 

iSl^fitJt^:^>nf *>4a^o ^ /cT ^ - K @S 8 2 ktmk 

^^nrc^^o 8 3 tj:«^ftr'*3b^» 8 4ii. ti7.m?K 
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C0[)^X!9A§8 4 ^iio-C'7-^X-?]!K^^fe18 9tC29 

[0 112] :t?v--K^gi8 2<D<i (fe^tcWJS/tc*!) 
li. 2 0mm-C'^0. ^<D^^{t3 0 cuiX$>^, £tc 

^<Dm^i>^3 0cmXihh, ^tcii^^-r^mztr 

y - K^g 8 5 tO>flSimt 5 m m X^ i>o C 0>-^0>m 
[0113] UTCC? ^^UAt^c^Sf^S 1 i O-C. 

m±t^i>^^m^ ttfcm lo-o ^ommm^ < ^^^^ 
ffltv •e(?>*ffiic{ig;5^si*iS^ 3 0 0 A<of^^ icf^JSL 

r^n^mt, CCXit. :?^;UA«:(Z)S<*^1 2m/ 
mi 11 (2 0 cm/sec) r'S^fii^^^iTS, CQ> 
m^m2 0 mm<^t5^^^rfl 8 9 ^7 < }VM'ko>^\i^^o. 
in^Xi^^ti>Cti.Ct^i>. U^X. 30 0A<^))¥$e 
iSlK?:1f^cCi*. ^ISiigiOr, 3 00 OA/sec 

20 [0114] UTCCfcC^-C. liStC^nT^SiS^m^X", 
3 0 0 0 A/ s e c miejSS^?i^>^i:iiCKD^(+$:^ 

fz^^Kt} 6 0 T 0 r r 

^\mt} 3 0 0W(!3W/cm' ) (13-66 

MHz) 

WMtfX C. H, : Hi : A r = 1 : 1 ; 2 (st 
1 0 00 s c cm) 

jD[l) 

30 [0 1 1 5] _bie/d5Si^f*if ^ciici^r. 300 
oA/^ec(ommM&^n^ctt^xB^o tbx. 

y i >VM'^<^^^B 1 <0^ffitc3 0 0 A(?>;¥2tcs^^ 

mm^mithctif^x^h. 
[0 116] mmxtbx. c. F, ^m\*^fc<D\m 

40 [0 117]-:^. mBlc^^X'ytmfiXtOfc^^. 

u^><'irx<o\%m^cX'7x. f7v-\^m%BZfi'^'^'i 

-y'vT.'irf^t^tJV- K@ei8 2WUc^ia?^il-6n^o 

[0 1 1 8 ] -ecT?, -^mm<^^'>itmw^t{^x 

50 5ft'£>CiCC^t^>o c^LT. ^y- K^gtcsit^^ 
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[0 1 19] CCX\ C. F» ^mi^^^Wt. Cz F* 

^tLxmi^^cthv^^o oiy^b. CF, {tmw^ 
10 12 0] uhimofc^')^. :bv-'K^sa2^ 

[0121] C«te«5 D [3 1 0 tc^TCDIi. Sft 1 1 
3 ^fficctg^^^lAlg^ JI^BJtT ^ 7 7 ;^'^c V D ^sr- 
*>-£>o m \ (wc^-r^at*. Si*i i a^e^sf^sis 

[0 1 2 2 ] [3 1 Otc^'TT^^'X^CVD^gt*. Sl£ 

1 1 2 i I 1 4 ^W^^^ 1 1 1 rt^t^O-CC^-S, ^ffi 

1 1 A\t\m^fiXU^), SSl 1 2t*]SS?SSiS.l 1 

hicm^tnxK^h, ccciims^iJii is^o 
t:. 13- ssMMzc^sjaiS^ife^-r^^o^fcrn^ 

[0123] ^Sl 1 2±iCtJ. -n(Dm%\ ZZt 1 

2 3 ti'C^^iMc^mm- 1 2 I 'bn. -eo±cc: 

Sf*i 1 3;>^iea^n^* e^^^i 2 i^t*. mmi 

2 u^^ttT^o c<^>JSifiaiieST'*^?>^ Pi)^ti:i 
KHz - 1 0 ou\\ztx<j>mmL^%mirhcti>'^X' 

[0 124] tic. ^61 2 3i^S!l 1 2Ummt 
t^^^iy'^hiy, $hic. i^^^ccjCbO-cSi^i i ac*^S 

[0125] E^^^ 1 2 I i ore*. J^S. o 7 S/^ 

(PZP) . -e<^flfeW^E^m E^4r 

[ 0 1 2 6 ] 0 1 2 tCE^S^ 1 2 1 oa^^jK::^^?^ 
Sl«5@^i7^f* 01 2tCm^4aT:t^'5<Z)l*. EmS^l 
2 I ilSE^5^^^tc^E^:ft];i€^/i:5:)<^-*f<^)^Sil 2 
24123. ^ 6tc{iS^^lAlg7!>Sfi£|g^n-&ef* 1 1 
3. ^niCK^$i^iC^E.^1iW?L^fcitO>^m-&^Ml 



Li) 4$^2 00 0- 1 04 1 7 0 

20 

2 5t:^^o S /cS* 1 I 3li. E^S^ 1 2 1 f>m^ 
[0127] E^^^ 1 2 Hi. ^(D^ y h*[aJiCJ: o 
(614^:. E^#.^l 2 l(0J9$*Ifi]. ®:^IS1^S«T^C 

^i^l 2 1 tC>iQb-2>^E?:*^^'-T^CitC<fc7T:tT 

10 [0 128] @ 1 OiC^f ^^X^CVD^atC 
fci^-C. -*^0@Sl 12411 4<!;CDK]P6ti'C^r^& 

1 Oici?^0;^c<J:^>^f^S«^:f?ffiLi';:ig^. CO^gffilfS 
li. E^^^l 2l<^!^5^Si*l 1 ai^J^^i^rJc-TJ-C 

[0129] UTccSi* 1 1 3 ±i.cmm^m)m^f^B 
20 T'SSfr^inr. CCViit. 1 Sib-CTtiS^r 

M4 X ^ u > ;^ + ?km^':^ 
m%\±t^ 8 0 P a 
1. 5KW 

mm 

[0130] iia^frr-Sf* 1 1 3 iLLmmtitciwm 
mmwmitmm^'^2 o o a-c^ o . m»i>^:!^t£< . 

--»UC9»^¥fe)Ut:i OIB/inin' UTr'-fe^/ii, 
30 [0131] C*te«6) |lfe«5 4tiP 

T-S, IHI 3ic*;^te«(Z):/5'X^CVDSaci[)(SBS^ 
n^T, SI 3iC4«5t^t:!^iS!St4fl>Ot*. ^Sl 1 2^ia 
§«t^fift^l4 ICClJr^'Ctift^'ti'^ffiJSr'*)^^ C<D 

mhctv. -*KD«si 1 1 2 <b 1 14 t<Dmm^ I 

40 [0132] Cllte«7 ) *;^te«^i. m%r- zr^(D 

cco-jM*(^^gil 5 5<tCcr>P-^H*<^>Sffil 55 4 
^^=£^£-^^§1 564. iet?^lKttT^^t;ife^/'< KP 
-7-1 5 3. 154 4. S5?3ll0«<:0K7Al 5 1* 
Aitil 5 2. ^*K0ffl(OK3Al 5 2*f<:lil 5 1?^^ 

^khnxK^h, ^fcmi^-ktuxi.^ts.i.^i)^. m^^fix 
50 4. iim%m'mihr%x\.^ho 
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5 7t*. -l3<D^'y^-\^ \^tc\t\^2i>^f^iii:^0>y 
^.ttoD^gi 5 51*1 3. s eMH z (Di^mmmm \ \ 
vi&mmTt^n^o c o>m. k v <u\r<d^^ i s s 

fiaSiE^: 1 OOPa 

S^fflli: 1 Omm 20 
&mn7,:Ct lU 2 0 0sccm 
Hi 5 0 8 C C m 

[0136] m.m^nfc^^mmm&<Dmw^y^:y^ 

[ 0 1 3 7 ] @ 1 4 cc^TflfjSccfci.^r I*, V i >\^Mt 
<^S(tl 5 7^^::^-^ KO-^-l 5 a. l54J:0li^ 

(^^^KD-^153, 1 54 Jr^JSJittib-C. 7^ 
jU/.K<OS<* 1 5 7 tCtetift^gi^^^^C i^i-C^ 

[0 l3 8]4SiC. Ka-^ 1 5 3. 1 54^CJ:^ 

m im,mit^fii>^% 15 5^15 ^(m<j>^m w 

1 5 7;>HStPCi^W<'Ci::)^r3?^o 

[0 139] f/c. JSag*i>?7L.fceftl 5 7(*. 

1 5 I * ^ci* 1 5 2tc§^t^e^n^, 
[ 0 1 4 0 ] :? i 1 5 7 -sOe^ig<^^;i 

5 3, \ b A^CXhiyOX'U 

;UAtf;<DS<*i 5 7<Lt*fi4Lri^^K7i.t*:<Dse!i 5 ^o 
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[0141] i'm.m ) 2tcjifeM*. la 1 4 vz^r^ 

[0 1 4 2] ^gil 5 5<Dti^fiii^ifcSiOr(i. 014 

5<^7^En'c^5n^j:^ic. ^feia:^fsj, gp^Sf*i5 

tc^tf^f:fri6i (lasrc^^ t2E-&*(5i) tcna^^x-s 
[ 0 1 4 3 ] @ 1 4 tCiJC^r . 1 5 5 ^±Ticia^ 

Sl 55*I^i^flll3i$tl^>r*>CC<!;7'Cli, ef*i5 
7;5ii^^jg]ffl (Sgi 5 5iCl30;t^n^*a^?SSaKDJgl 

gl 5 5tc:Entt5nfc1:tS*f*5i$n^o 
[0144] ±ie<??{'Pffla. 153.1 

if^. m% \ h^olci^^m^&^^^.fc^'^(J>i^mmx 
[0145] iw^m D 2|:;i^te«t*. HI 1 i)ttc\m 

[0146] Lf>^i^ut^h. ^o^^m^u^r 
mkm^tu^, cQ>mMt. '^\%it%moit, (-as 

7 0 0 - 8 0 0 n \XiCy^m^\y--^-iti)mm^tX 
[0147] c<D^'yUW^^^tcir\mWLt bx. m 

1 0^0 1 ^icnc^^rnxm^^nh^mnmL^^n 
mrhcti>^nkhinh, mw^^tbx\t. if*i i 

[0146] n^(j>%m\^tu\.^xkt. te^^ecf 
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^(Dism^tbx. 13. ^eMHKDmm^^m^i^ 
10 14 9] tfc. w^^mmofcmmm^^i^u 

(0150) 1 0 D *^teWC0aB5^a 8 CC.i^ 10 

m$mcr>i,'Xtiimr6, ms^c^-r^fS^ia^K^x. 

a 7^^:^ -;^ ^>^^i< > ^:^Be^i\-bXim^tiXi.^ 

A:. c<j>w^^'b\t^m^^^cx->x^^\m^t^x 

8 1 (*R1^1:i^0mS8 5iC JC'^TfitifilBifii;^^^^^ 
[0 1 5 1 ] R£lgtcfct^-Ct*, Ty-K^ft8 5i;^V 

- K^S8 2 i<z)ffii<^>7^x^s:i£^ra8 9 tc^iji^rs 
n^, fiMt. 7 y-vm^%2^c^iihnfcmi^^ 30 

7i>6Sl£^K18 9tc§t«T'So 
[ 0 1 5 2 ] V- V^^<Dmmkict2 0 inm if 

^0 f fc-e<^>:i^limt^:3 0 ciniT-Syo CO^^U 
S(^8 1 iO'C<i3t)ciny.|^<^^>(^^^<,^^C 

m^K^ 6 0 T o r I' 

^k^^ 3 0 0W ( 1 3. !>6MHz) 40 

m^ii^ C, H. : H, : A r = 1 : 1 : 2 

(it 1 0 0 0 s ccm) 

&^mmi 3 0 KH z {^m o i cc^^^n^ 

J: ^-C. mm 1 <^}A«^^Stcj5iS4R)t*J<^7 b - 



4*^2 0 0 0- 1 04170 
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[0 153] 

^mrhmM^ws.^miic^'^icUi.^im^txm^m 

[0154] ^fc. ^iit^Xkt+9iCm&<0^l^^mi>^ 

immmixmm.r^cti>K'»t^i>^r^tci>\ *^^gtc 

J:0. im^^X^h7^-\='^mii^ittcik&Xi>+ 

[0 15 5] ^6tc. ti-mM^c^^mmi^^^u^^ 

[0 1 56] ^mmc^o. ismLm^^^ir6> 
c^ii:j:h^tcfj,fmx^6. m^ot^mcimr^y 
\^-^o^±%mmx^^&R^&m^cti)'^x^ 
cnocjro. :^v-^)^imm±m'^m\ix^. 

[ 0 1 5 7 ] s/c. ^ifeE^cDiiS^a-ci'pSi^nyciss^ 

^mnicj:^zryx-7i&iimmi>mmmxih6. 
[0 158] tfc. m^.^^f^i^tr^imo>^^^^ 
rrit:^ib. mmim. ]&¥mf±, im,mi>^^o<\m±i 

mtb. ^ji^rmt^tixi.^tciim^^±.<omi!^.iym 

[0159] ^mcm^mm^^^tLi)^^w^^miA 
m^mm^ctx. mx^mm^^w^ctiy^x 

ti.^b%i^xmW^mmWl&^^^hcti>^XB. imB 

tbx^^xmmxhh, 

m 1 ] yy:^'^m^i^So>Wm(Dm^^^t. 
[02] m\<DA-A' -C^ofeffiS^^T, 
mZ] 01CDA-A' X^^fc&i^^iTir, 

[04 ] ^mmmi^^wo>&^^^rc 
[05] yy x^M^ms<o^^<Dtm^mr, 
[06] x^m^{kso>mm<omm ^^^r^ 

[07] E:^i^^®(g (Te) . 50'E;^6:/^X 
^^rWJ^T^iCi^^f^g&c^^a <S u s t a i a I n 

Voltage) tomi^^n-^t, 
[08 ] y^'^X^^fe^^a^oafiS^^JlWM^.^T* 
[09 ] E:^i«^ja(g ( T e ) . 
<Ne) i<Z)ggiS^^'ro 

[010] nmmo^m^mro 

[011] i^^^^omtiii'vTo 
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m\2] nmmo^^^^inro 
1 — - 

3 — - i^9^^mm 

6 — - ^ifeiS 

7 — - Rj^«;tv> 

9 — - .a^^ii ( 2 ) 

1 0 • - im^^ 

11-- iSJilifit&^^ffi 
1 2 — iSSiK^ii.^ 

13- 

14 * -^aiOo-jU 

1 ^ — m&mi^. 

16 — ^^^X'T^iS 

1 7 • - V- h tr- AMr^^X^lIi^ 

1 a — !^,t4:t^^mif&,^ 

1 9 — 

2 0 * - ^<'>:>7-^ 

2 1— MHVgfe 

3 1 — *^C^3?rti 

3 3 — 

2 9 — ?filiJ^?f* 

3 0 — ;^'A«Aa 

2 2 — r7o>$ii|fe»f* 
27 — 7^^a>K».1|tf* 
2 3 — ili^ 
2 8 — gi^ 

2 5 — ?&.m 

2 6 — 

52 — 7^X-?|fe3ti$S 

4 2 — M'^7;^^il 



(14) 4$S120t)0 - 1 04 170 
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6 1 • 






63 • 






62 • 






8 1 • 






82 • 






83 • 


■mm 




84 • 






85 • 






86 * 




10 


87 * 


- ^m&mm 




88 * 






89 * 






6 20 






62 1 






622 


- r'7Q>S/--;U K 




6 1 1 






6 1 2 


- :^'X^J AP 




6 1 6 






6 1 7 




20 


6 1 3 






1 1 1 


• - - • ^^§S 




1 1 2 


• ♦ 




1 1 3 


■ • ■ • Si* 




1 1 4 


■ ■ - -ss 




1 1 5 






1 2 1 


• ■ • 'K^ml- 




122 


■ ■ • -sg 




123 


■ ■ - ♦ 




125 




30 


1 4 1 


- - - * m^^mm^ 




1 5 1 






1 52 






1 53 


' ■ - ^tf^ KD-^-- 




1 54 






1 5 5 


• ■ - * K^'i^ttSS 




156 


■ • — 




157 
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